Disparities between services and goods provision have been the concerns of various regional development proponents. Among the gaps that needed to be addressed by regional policies and initiatives were accessibility and mobility levels between urbanites and the rural population. This study reports on the differences of the urban versus rural bus services. For this purpose, this study extends the exploration of approximately 48 routes within selected urban and regional settlements in Peninsula Malaysia, using a quantitative traffic engineering measure known as Level of Service standards or LOS. Three performance measures, namely fixed-route hour of service, fixed-route service frequency and passenger-load threshold were evaluated in determining the existence and extent of such disparities. The passengers' satisfaction and preference survey were conducted to complement some qualitative explanations left void by the LOS evaluation. Methods of on-board face to face intercept survey and adoption of Geographical Information System (GIS) /Global Positioning System (GPS) were deployed in the collection of primary data. More than 1600 survey forms were distributed, but after collection and data cleaning, only a total of 1130 were analysed. Findings of the study supported and confirmed the existence of such spatial imbalances of services provision. They also further accentuated that many developing nations' rural settlements were indeed stigmatised by a lower level of stage bus services (average at LOS D) compared to those enjoyed by the urbanites (average services at LOS C).
INTRODUCTION
An issue greatly discussed by many regional stakeholders is the urban and rural divide of Malaysian mobility and accessibility levels (Nor & Nor, 2006; Roslan, 2001; Siong, 2008; Thompson, 2004) . This divide hindered systematic and comprehensive growth of rural areas especially in network infrastructure upgrading and accessibility improvement. One of the main contributors of the disparity is inefficient public transport system, whereby the lack of such system would limit the choices, circumstances and fortunes of the population to reach amenities and facilities as well as access the employment opportunities (Kamba, Rahmat, & Ismail, 2007; Olsson, 2012; Pucher & Renne, 2013) .
In some parts of the world, public transportation, such as buses in urban areas, is an optional mode to overcome many traffic issues including to reduce congestion, to increase the coverage of distances and to improve the mobility levels (Abdullah, 2006; Ismail, Hafezi, Nor, & Ambak, 2012; Jayaraman, Choong, Suan, & Lin, 2011; Ponnaluri, 2011; Suwardo, Napiah, & Kamaruddin, 2009; Yaakub & Napiah, 2011a , 2011b . However, for some rural populations who are captive to buses, these are the only access modes to destinations near and far. Whilst many services are provided to varying degrees in Malaysia, less have been prioritised on ensuring the buses' integration, coordination and monitoring to reach an efficient level of sustainability (Hayashi, Doi, Yagishita, & Kuwata, 2004) .
This study engages with the current system of public bus services in four main conurbations and suburban areas of Malaysia. There existed some 62,672 buses registered in Malaysia (Ministry of Transport Malaysia, 2014), comprising five major systems namely stage bus (intra-city), minibus, express bus (interstate and intercity), school and factory workers' bus and feeder bus (Land Public Transport Commission (SPAD), 2012; Suruhanjaya Pengangkutan Awam Darat (SPAD), 2014a). Various subsystems such as fleets, management and operating, scheduling, routing, stops and termini, boarding and alighting facilities, fare and ticketing as well as passenger information support the vehicular services system (Land Public Transport Commission (SPAD), 2011; Suruhanjaya Pengangkutan Awam Darat (SPAD), 2014b). In Peninsula Malaysia, Acts of Parliament related to public buses including stage buses provide legislative backing of statutory roles and functions of the Suruhanjaya Pengangkutan Awam Darat (SPAD) or Land Public Transport Council (SPAD, 2014) to plan, develop, issue licenses, regulate and monitor, execute and upgrade these supply systems. Being one of the Prime Minister's departments, the Council is deemed to have credentials of ensuring that the delivery of bus services to be more effective, efficient and accountable (since it is partially subsidised by the government).
rail is associated with, bus system such as Brazil's bus rapid transit (BRT) is considered a better and more functioning alternative to reduce automobile dependency, in pursuit of the preservation of the geo-cultural and sustenance of the regions (Currie & Delbosc, 2014; Jaramillo, Lizárraga, & Grindlay, 2012; Patrick & Roseland, 2005) . However, this situation may not be a true reflection of the urban-rural public bus ridership reality in Malaysia. Whilst programmes of bus services transformation may be adopted for urban systems, different treatments may be necessary in rural areas which have a lower density and diverse population activities within sparse geographical areas.
The Level of Service (LOS) and passengers' satisfaction are two viable measurement tools in assessing bus services performance (Chen, Yu, Zhang, & Guo, 2009) . Target performance improvements are increased overall quality, reliability, efficiency and effectiveness of the system. Not only service quality is measured from the aspects of operation and management, the performance can also be evaluated against the perception and expectation of the passengers, who are the end users. Evaluating passengers' satisfaction level towards buses would help identify the service quality and areas of necessary improvements (Zakaria, Hussin, Batau, & Zakaria, 2010) . Even though there exists no specific standard measurement tool or parameter that can be applied universally, the attributes in LOS and passengers' satisfaction study are considered by scholars as sufficient for service quality assessment (Samir, 2001 ; State of Florida Department of Transport, 2013). In short, LOS measures the service quality from the perspectives of existing passengers on the bus services, while providing insight to the aspiration of what matters the most for the current and future the users of buses.
The bus services and system provision may differ between urban and rural areas. Geo-spatial factors such as population density, weather and environmental conditions, economic and values/beliefs/cultural may influence the quality provided (Odeck & Alkadi, 2004) . Similarly, route alignment and coverage, fare rates and fleet size provided may also depend on the local needs (Rohani, Wijeyesekera, & Karim, 2013; Sham et al., 2013; Sham, Soltani, Sham, & Mohamed, 2012) . More often than not, urban and rural transportation face issues of service operation, infrastructure and facilities provision, scenarios often associated with those of Malaysian case study (Ariffin & Zahari, 2013) . For example, rural European public buses compared to those of urban, are functional and practical as modes to reduce the private vehicle dependency for sustainability and to preserve the geo-culture (Patrick & Roseland, 2005) . In rural Malaysia, bus services are provided as a social obligation rather than driven by the market or by income levels and trip patterns of the users (Ismail et al., 2012; Noor et al., 2014) . Hence, addressing rural bus issues may require different treatment due to the population size, density and sparse locations of the trip attractions (Ariffin & Zahari, 2013) . Santoso, Yajima, Sakamoto, & Kubota, (2012) highlight that since rural areas rarely face traffic issues like congestion and insufficient parking spaces, dependency on private vehicles is inevitable. Any attempt to provide sustainable bus services or improve the existing system would be a challenge. Hence, an expected scenario most likely experienced by rural Malaysians is one where low ridership on older fleets, passengers riding the scanty services with minimum amount of complaints and inter-district or even door to door service to the population. This study aims at confirming such scenario, by identifying differences and similarities between urban and rural public buses services in Malaysia, a gap clearly mooted by the literature. It is also the aim of the study to analyse the quality of services in the selected urban and rural settlements in Peninsula Malaysia for the purpose of generalizing the quantum and magnitude of public bus system issues.
RESEARCH AIM AND OBJECTIVES
Having identified research gaps and problem statements, the following objectives are formulated:
1. To determine the existence and magnitude of LOS difference between services of selected urban and rural centres of Peninsula Malaysia 2. To analyze the bus passengers' preferences and aspirations
RESEARCH METHODOLOGY

Sampling Frame
Using purposive sampling technique, four states with generic and homogeneous public buses have been selected to represent the variation of services performance (Royce A. Singleton & Straits, 2010; Creswell, 2009; Sarantakos, 2005) . First, Pahang, Perak, Pulau Pinang and Johor were selected because the bus services were provided in both the urban centres and settlements with rural characteristics. Second, these urban centres are Georgetown, Kuantan, Johor Bahru and Ipoh, selected based on the regional conurbation definitions and zones by National Physical Plan 2 (Federal Department of Town and Country Planning Ministry of Housing and Local Government of Malaysia, 2010). Third, settlements with rural characteristics were purposively identified to be on certain radius limit of geographical proximity or a satellite town or hinterland servicing the major conurbations. Finally, these rural case studies has a single bus service provider using conventional system, lower and older conditions of fleets and not supported by other public transport systems with the exception of informal paratransit such as informal car rental (kereta sapu). The four rural settlements are:
i The present population and recorded bus users as supplied by the operators of the selected settlements against the number of operators and routes registered are detailed in the 
Sampling Unit
The unit of analysis for LOS evaluation was the bus services performance as quantitatively defined by the relevant authorities, whereas the unit of analysis for satisfaction survey was the bus rider selected as the respondent when encountered by the enumerators. As such, convenience sampling (Cinquina, 2006; Jayaraman et al., 2011) was deemed most suited for this kind of study due to the nature of moving vehicles within the specific distance, routes and speed driven by the drivers. Face to face intercept survey ensures the comfort of passengers without compromising the limitation experienced by the enumerators to ask questions, mobility and ease with which the enumerators to move on board the buses and approach the prospective riders. Thus, it is inevitable that sampling strategy may have a greater tendency to select passengers seated or standing near, next to, behind, in front or beside the enumerators when and if a crash load of passengers' boarding reached maximum level or beyond the tolerable threshold. Employing the 95 percent confidence level and confidence interval, the following algorithm by Yamane, (1967) is adopted to ascertain the minimum sample size for each of the case studies.
Given the confidence level = 95%, and P = 0.05
For each case study state (Perak, Pahang, Pulau Pinang and Johor) a minimum of 300 samples were targeted to be collected, thus 1200 samples for the overall study. In this study, to achieve the targeted samples, an optimal 140 survey forms were distributed to passengers of the bus as soon as the bus move from the terminal. Optimally, from the nine (9) terminals, it was aimed that some 1260 samples to be collected. However, enumerators were working on the basis of approved and permitted survey duration and survey routes allowable by the operators. As such, after data cleaning, only 1130 survey forms were analysed for generalisation purposes. Some terminals have higher and more than proportionate samples due to a higher number of riders and greater concentration of route coverage. Table 2 details out the distribution of respondents by urban-rural centres. 
On-board public bus survey
Adopting face to face intercept survey has the greater advantage over other methods in capturing passengers' demographic and travel characteristics. This method provided greater reliability, validity, credibility and precision or accuracy of data since passengers can easily recall, reflect and approximate their journey experiences with the very trip they were making when they were interviewed on board (Yaakub & Napiah, 2011a) .
Procedure
Surveys were conducted were carried out on several bus trips during both weekdays and weekend. The on-board passengers' responses were capture according to the schedule below:
Error! Reference source not found.*Intercept face to face conducted during off peak 
Questionnaire
The variables to be collected for purposes of bus performance evaluation and improvements aspired by passengers have been translated into questions in the survey forms. This questionnaire was divided into two sections namely sections A and B. Section A consisted of the socio-demographic and trip characteristics. Meanwhile, Section B evaluated the satisfaction level with the current services as well as respondents' preferences and aspirations. The quality of bus services in the selected case studies were assessed against three performance measuring standards or Level of Service LOS (Tables 3 through to 8): First, the fixed-hour service LOS definitions were provided Transportation Research Board, (2003) . This measured the bus services availability and the capacity of the fleet. (Yaakub & Napiah, 2011a) Second, the measurement was made on the average frequency of bus within the waiting time, which is also known as the fixed-route service frequency LOS. Meanwhile, headway is a derivation of frequency of services, whereby in a service of two buses per hour i.e. the frequency of two per hour, the headways between two buses were thirty minutes. Another measurement is the degree with which maximum allowable seating and standing capacity of a vehicle fleet is reached. This is known as passenger loading LOS. Napiah et al., (2010) Bus services performance is also possibly measured using the speed with which the buses travel. Bus speed LOS is a good measurement of how the buses deal with the traffic conditions. Other methods of scoring may also be applicable to determine the LOS of public buses in the case studies (Orth, Dorbritz, & Weidmann, 2011; Samir, 2001) . Table  8 details out the scoring range of LOS performance measure to adapted by this study. It can be seen that the higher the LOS e.g. A or B, the more scores the performance would be associated with. (Orth et al., 2011; Samir, 2001) FINDINGS AND DISCUSSION Several findings were derived from the secondary and field surveys. First, the majority of the case studies have the bus services operated by a main provider or a single company operator, with the exception of Johor where multiple operators were servicing both the conurbations and rural settlements. Table 9 outlines the various operators by number of routes against geographical locations. The surveys were conducted on a total of 48 routes, 30 in urban areas and the remaining 18 in rural settlements. Disparities are glaring whereby most urban areas with the exception of Pulau Pinang have higher number of routes compared to those of rural. Second, the study found that LOS were ascertained to be varied even among the four performance measurements namely fixed route hour, frequency, passenger load and speed. Disparities between urban and rural were clear as only one of five measurements in rural areas achieved the minimum tolerable level. Only bus speed in rural areas (LOS C) surpassed LOS D, the threshold. Other achievements were LOS D, E, E and F, respectively. Passenger loads during the weekend were in the worst condition or LOS F. This reflected the lowest ridership of rural areas, especially during Sundays.
In contrast, two of the measurements applied on urban buses achieved better than the threshold at LOS C (for fixed route hour service and speed). The services of urban buses performed better than those or rural in passenger loads during the weekend. Performances in frequency and passenger loads during weekdays were comparable to those of rural areas.
Next, scoring measurement highlighted that there was a comparable scoring between services provided both in urban and rural areas. Nevertheless, scoring of rural areas (average 2.4 point) was lower than that of urban (2.8 points), indicating a mild disparity between urban and rural services. The reflection of disparities between urban and rural bus services would inevitably influence the determination of route coverage, fare system and fleets provided by the operators (Rohani et al., 2013; Sham et al., 2013 Sham et al., , 2012 . As such, treatments of varying degrees should be initiated on performance of fixed routes hour services and passenger loads during weekends to bridge the services gaps experienced by the rural bus operations. More suitable operation hours and promotion of choice trips with higher bus frequency during weekends must be undertaken by operators of rural bus services. From the average and disaggregated scoring measurement, it is confirmed that the overall bus services were still poor or low, be it in urban areas or rurality.
The crush load situation (Level F, more than 1.5 capacity factor) has created uncomfortable and inconvenience riding experience for the passengers. It becomes worse during public holidays or special events/occasion when passenger volume was overloaded and severe traffic congestion occurred. Other contributing factors may include lower frequency of services on weekends as well as lower quality fleets were deployed in the rural areas.
It can also be discussed that in rural areas particularly, travel time became longer and the last bus trip was sometimes cancelled by the operators/drivers by choice or unintentionally because they already reached the maximum operation hours. In rural areas, more often than not, buses frequency was less desirable than those of urban. Furthermore, spiraling the effects of lower load, rural buses have less revenues and profit, thereby compromising the fleet quality and comfort/convenient (Transportation Research Board, 2013) . The domino effects are less attractive services resulting in lower ridership levels and lower reliability of the services for the rural population. In the worst case scenario, this will result in the collapse and closure of certain routes, as have been deliberated by more than one of the operators.
Further discussion of the above three major findings is regarding the gaps of services between two geographical settings based on operating system (Ariffin & Zahari, 2013; Odeck & Alkadi, 2004; Patrick & Roseland, 2005; Rohani et al., 2013; Sham et al., 2013 Sham et al., , 2012 . In many rural areas and one or two urban bus services, delivery was by a single operator or a monopoly. This is a major factor that influences the lower and poorer quality of the service, leading towards less competitive or an imperfect market. In a market inequilibrium, passengers received less choices, limited exposure to higher quality services and normally being complacent or more receptive of the lower than appropriate levels of buses services quality. As such, morale and motivation to complaint about poor bus services were lower as propagated by many previous researchers (Aziz & Amin, 2012; Bachok, 2007; Ismail et al., 2012; Jayaraman et al., 2011; Kamba et al., 2007) .
On the outset, the overall bus services (LOS E) in Malaysia was not comparable even to the minimum levels of those tolerable by the more developed countries i.e. LOS D (State of Florida Department of Transport, 2013). With greater disparities between urban and rural areas, it can be expected that the quality of the current or existing bus services left much to be desired. These facts could not be captured by the LOS performance evaluation. As such, passengers' satisfaction and aspiration surveys were needed to fill in the qualitative explanation that left void by the LOS evaluation. Table 11 depicts the satisfactory level disparities between urban and rural passengers. Passengers in the surveys have been asked to recall trips made using buses either previously or the ones that they were currently experiencing. From the Table, one of the many conclusions is that disparities between urban and rural were most dramatic in the bus conditions and punctuality. In rural areas, passengers were in the opine that bus conditions were poor (67.4%) compared to 32.6% rating by the urban riders. Rural population were also not choosing to ride the bus due to factor of punctuality (only 24.7%) compared to those in urban areas (75.3%).
Secondly, from Table 11 , satisfaction levels were less varied but still distinguishable between urban and rural passengers. Whilst more urbanites were more dissatisfied with the services (51%) than rural riders (49%), the former believed that safety (60.9%) was a positive factor to attract urban passengers towards buses compared to rural passengers (39.1%).
Thirdly, another gap between urban and rural users of buses can be found in their respective perception of reliability of the bus services. Urban users who could be more exposed to higher quality services elsewhere or prior to being surveyed, were less receptive of the reliability (32.7%) of the current bus system compared to rural people (67.3%).
Finally, rural people surveyed were also more complacent about the bus conditions, despite the lower quality of, comfort levels and convenience offered by the fleet by perceiving the conditions to be between poor and good (73.9%). Urban riders were very critical of this view, by recording only 26.1% response for this category. Table 12 shows further differences between urban and rural passengers by their disaggregated satisfaction levels. One clear similarity that can be derived from the Table above is that urban and rural bus users put emphasis on punctuality and frequency (50.5% and 48.6% satisfied responses respectively). Safety and reliability are secondary to riders of both geographical locations (36.6% and 31.8% satisfied responses respectively) when choosing to utilise bus services.
Two glaring disparities between urban passengers compared to their rural counterparts are that the former were more dissatisfied with safety and reliability (45% compared to 28.1%) and while the latter were more dissatisfied with punctuality and frequency (49.6% compared with 40.6% agreeable responses respectively). Table 12 provides further discussion on the differing treatments needed to improve the buses quality between the urban and rural services delivery. In rural areas, improvement aspired were more focused towards higher frequency and greater punctuality. Meanwhile, urban users were expecting more of safety assurance and reliability improvement with regards to the future bus services. Comfort and cleanliness were tertiary factors considered by passengers when evaluating the quality of the buses.
CONCLUSION
In summary, this study has identified Level of Service (LOS) as measurement tools for a quantitative assessment of bus services quality. The first objective of the study has been achieved by determining that the current services levels in Malaysia were LOS E which was lower than the threshold tolerated by many developed countries. Even more concerning is that there is a wide gap of services quality between urban and rural buses, namely the fixed hour service and passenger loads (weekend) i.e. LOS D and F respectively for urban areas compared to LOS C and E respectively for rural areas. The rural buses suffered from lower passenger's number and poorer fleet quality.
The second objective of the study was to ascertain the areas of improvements as aspired by the urban as oppose to rural passengers. It can be concluded that urbanites were more concerned about safety and reliability due to trips being made even during late hours while the rural passengers were emphasising on punctuality and frequency because services frequencies were lower and quality fleets have less capability to perform strictly adhering to published schedules.
These varied findings are consistent with several previous research in that there existed disparities between bus services in urban and rural areas (Abdullah, 2006; Ismail et al., 2012; Jayaraman et al., 2011; Ponnaluri, 2011; Suwardo et al., 2009; Yaakub & Napiah, 2011a , 2011b ). The findings not only further accentuated the facts there are gaps between quantitatively evaluated performances in urban and rural buses (Aziz & Amin, 2012; Bachok, 2007; Ismail et al., 2012; Jayaraman et al., 2011; Kamba et al., 2007) , but also proved that the magnitude of such disparities are glaring especially in the improvements aspired by the passengers. Rural respondents were dissatisfied with buses frequency and punctuality but urbanites were more concerned with safety and reliability. This finding is coherent with the literature on regional disparities of buses services worldwide (Odeck & Alkadi, 2004; Pucher & Renne, 2013) .
In conclusion, capital planning, infrastructure instalment and subsystem improvements are essential in the longer term planning of public transport system development. City region public transport operation, management and structure must be supported with a mature and more appropriate sustainable public transport provision guidelines and standards; through strict evaluation and proper use of indicators. Improving rural buses quality is of great importance because many services are facing dire issues, with more routes were susceptible to closure in the future should patronage continued to dwindle.
In short, the sustainability of public buses in Malaysia and the reduction of urban-rural gaps can be achieved first by implementing a comprehensive systems assessment through LOS identification and passengers' satisfaction surveys.
